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Delay time Delay time 
Delay time of of Total delay time 
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1st channel 40ns 1x4=4ns 0 40+4+0:44ns 

2nd channel '32ns 3x4=12ns 0 32+12+0=44ns 

3rd channel 16ns 3X4=12ns 4><4=15I1S 16+12+16=44ns 
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SERIAL TRANSCEIVER AND METHOD OF 
TRANSMITTING PACKAGE 

BACKGROUND OF THE INVENTION 

1. Field of Invention 
The invention relates to a transceiver and a method of 

transmitting at least one package. In particular, the invention 
relates to a serial transceiver and a method of transmitting at 
least one package in a serial transceiver. 

2. Related Art 

To overcome the speed limit in parallel transmissions, 
high-speed serial transmission has been Widely used in com 
munication and computer systems noWadays. 
As shoWn in FIG. 1, a serial transceiver 1 includes a plu 

rality of transmitting modules 11 and a plurality of receiving 
modules 12. Each receiving module 12 includes a serial-in 
parallel-out converter 121 and a deskeWer 122. During the 
loop back test of the serial transceiver 1, the transmitting 
module 11 sends the package from a data link layer 21 to an 
external circuit 22. The serial-in-parallel-out converter 121 
receives the package from an external circuit 22 and converts 
the package from a serial signal to a parallel signal. The 
deskeWer 122 deskeWs a package, so that the package trans 
mitted by each transmitting module is delayed by the corre 
sponding deskeWer. The packages from the channels can be 
simultaneously sent to the data link layer 21. The layers above 
the data link layer also check the package to check Whether 
the serial transceiver 1 functions normally. 

Even though the packages of the channels can simulta 
neously reach the data link layer, packages sent at different 
times are not guaranteed to reach the data link layer Within a 
?xed time. Therefore, the serial transceiver has to check the 
layers above the data link layer With using a speci?c machine, 
instead of the usual simpler method. This kind of checking is 
likely to have misjudgment on the serial transceiver because 
of the delay time of the packages is not ?xed. 

Therefore, it is highly desirable to provide a serial trans 
ceiver to reduce the effect of the external circuit during the 
look back test and to ?x the delay time during the package 
transmissions, thereby ensuring correct tests of the serial 
transceiver, avoiding misjudgment, increasing the yield, and 
reducing the production cost. 

SUMMARY OF THE INVENTION 

The invention provides a serial transceiver, Which can ?x a 
delay time during the loop back test, and the method of 
transmitting at least one package therein. 

In the present invention, a serial transceiver transmits at 
least one package in a data link layer and includes at least one 
channel including at least one transmitting module, at least 
one receiving module, a generating module, and a controlling 
module. The channel is for transmitting the corresponding 
package. The transmitting module transmits one package and 
generates a corresponding transmitting time signal. The 
receiving module receives the package transmitted from the 
corresponding transmitting module and generates a receiving 
time signal. The generating module generates a target delay 
time signal. The controlling module receives the target delay 
time signal, the transmitting time signals and the receiving 
time signals, and generates a delay time signal for the receiv 
ing module according to the target delay time signal, the 
transmitting time signal and the receiving time signal. The 
receiving module receives the corresponding delay time sig 
nal and delays the transmission of the package according to 
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2 
the delay time signal such that the data link layer receives 
each package at the same time. 
The invention also provides a method of transmitting at 

least one package in a data link layer via at least one channel 
in a serial transceiver. The method includes: transmitting the 
packages via the corresponding channels and generating a 
transmitting time signal; then receiving the packages via the 
corresponding channels and generating a receiving time sig 
nal; then generating at least one delay time signals according 
to a target delay time signal, the transmitting time signals, and 
the receiving time signals; and delaying transmissions of the 
packages in the channels to the data link layer according to the 
delay time signal. Thus, the data link layer simultaneously 
receives the packages. 
The serial transceiver and the control method thereof of the 

invention delay the transmission of each package to the data 
link layer in each channel or each receiving module, so that 
the data link layer simultaneously receives the packages. 
Therefore, the in?uence of the external circuit can be reduced 
during the loop back test. The delay time for transmitting the 
packages can be ?xed, so that the serial transceiver can be 
more accurately detected. As a result, the invention can avoid 
misjudgment during tests, increase the yield, and reduce the 
production cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention Will become more fully understood from the 
detailed description given herein beloW illustration only, and 
thus is not limitative of the present invention, and Wherein: 

FIG. 1 is a block diagram of the conventional serial trans 

ceiver, 
FIG. 2 is a block diagram of a serial transceiver according 

to a preferred embodiment of the invention; 
FIG. 3 is a schematic vieW shoWing a delay time in the 

serial transceiver according to the embodiment of the inven 
tion; 

FIG. 4 is a schematic vieW shoWing delaying the package 
transmission in the serial transceiver according to the 
embodiment of the invention; and 

FIG. 5 is the ?owchart shoWing a control method of the 
serial transceiver according to a preferred embodiment of the 
invention. 

DETAILED DESCRIPTION OF THE INVENTION 

The present invention Will be apparent from the folloWing 
detailed description, Which proceeds With reference to the 
accompanying draWings, Wherein the same references relate 
to the same elements. 

As shoWn in FIG. 2, a serial transceiver 3 according to a 
preferred embodiment of the invention transmits several 
packages Pakl to Pakn in a data link layer 41. The serial 
transceiver 3 includes at least one channel for transmitting at 
least one package from the data link layer 41, a generating 
module 33, and a controlling module 34. Each channel 
includes at least one transmitting modules 31 and at least one 
receiving modules 32. 

Take a ?rst channel as an example. The transmitting mod 
ule 31 transmits a package Pakl and generates a transmitting 
time signal Sm. The receiving module 32 receives the corre 
sponding package Pakl transmitted from the transmitting 
module 31 and generates a receiving time signal Sm. It is 
noted that the clock compensation function in the receiving 
module 32 is disabled to avoid the receiving delay misjudge. 
The generating module 33 generates a target delay time signal 
SW. The controlling module 34 receives the target delay time 
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signal SW, the transmitting time signals Sbv and the receiving 
time signals Sm to generate a delay time signal for the receiv 
ing module 32. Accordingly, the transmission of the package 
Pakl to the data link layer 41 is delayed by the receiving 
module 32. 

In this embodiment, the transmitting module 31 transmits 
the package Pakl to the receiving module 32 via an external 
circuit 42. The controlling module 34 counts the latency of the 
package Pakl transmitted from the transmitting module via 
the external circuit 42 to the receiving module 32 according to 
the transmitting time signal Sbv and the receiving time signal 
Sm. The target delay time signal Star is set as the delay time of 
the package Pakl transmitted from the transmitting module 
31 via the receiving module 32 to the data link layer 41. 
Therefore, the controlling module 34 computes the difference 
betWeen the delay time of the package Pakl and the target 
delay time signal Star to generate a delay time signal S an and 
S d2. 
The receiving module 32 delays the transmission of the 

package Pakl according to the delay time signals S an and S d2. 
Similarly, the receiving module of other channels also delays 
the corresponding packages transmission according to the 
receiving corresponding delay time signals. Thus, the data 
link layer 41 simultaneously receives the packages Pakl to 
Pakn from all channels. 

Moreover, the serial transceiver 3 further includes a 
memory module 35, Which records a predetermined delay 
time value Val. The generating module 33 generates the target 
delay time signal S according to the predetermined delay 
time value Val. 

In the ?rst channel of this embodiment, the receiving mod 
ule 32 includes a determining unit 321, a serial-in-parallel-out 
converter 322, and a deskeWer 323. The serial-in-parallel-out 
converter 322 and the deskeWer 323 have a buffer for tempo 
rarily storing the packages. 

The transmitting module 31 can add a physical layer pack 
age PLPl to the corresponding package Pakl. Besides, the 
transmitting module 31 also generates the transmitting time 
signal Sbv according to the physical layer package PLPl. The 
determining unit 321 determines the physical layer package 
PLP 1 added to the package Pakl to generate the receiving time 
signal Sm. 

FIG. 3 shoWs an example of delay time in the embodiment. 
Assume one clock period of the serial transceiver 3 is 4 ns. 
Regarding to the transmitting time signal S m and the receiving 
time signal Sm, the delay time of the package Pakl is knoWn 
to be 40 ns. Assume the predetermined delay time value Val 
recorded in the memory module 35 is 44 ns. The generating 
module 33 sets the target delay time signal Star to be 44 ns 
according to the predetermined delay time value Val. There 
fore, the controlling module 34 generates the delay time 
signals S an and S d2 for the ?rst channel according to the target 
delay time signal S W, the transmitting time signal S m and the 
receiving time signal Sm. 

The serial-in-parallel-out converter 322 converts the pack 
age Pakl and the physical layer package PLPl from a serial 
signal to a parallel signal. The converted package Pakl and 
physical layer package PLPl are temporarily stored in the 
buffer of the serial-in-parallel-out converter 322. Since the 
determining unit 321 has checked the physical layer package 
PLPl and generated the delay time signal S d1, the serial-in 
parallel-out converter 322 delays one clock according to the 
delay time signal S d1 before sending the package Pakl to the 
deskeWer 323. 

The deskeWer 323 temporarily stores the package Pakl in 
the buffer thereof, and does not delay the transmission of the 
package Pakl to the data link layer 41 according to the delay 
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4 
time signal S d2. The serial-in-parallel-out converter 322 and 
the deskeWer 323 can control the buffer tag for delaying the 
transmission of data in the buffer. 

Besides, if the delay time of the package in the third chan 
nel is 16 ns. Therefore, the controlling module respectively 
controls the serial-in-parallel-out converter to delay 12 ns and 
controls the deskeWer to delay 16 ns before sending the pack 
ages. As shoWn in FIG. 3, after a proper controlling the delay 
time of the serial-in-parallel-out converter and the deskeWer 
in each channel, the total delay time of each channel Will be 
the same (44 ns in the embodiment) and therefore the pack 
ages can be simultaneously transmitted to the data link layer 
41. 

Moreover, the controlling module 34 can reset the target 
delay time signal Sm, according to the delay time of each 
channel. If the predetermined delay time value Val recorded 
in the memory module 35 is 48 ns. After a period of observa 
tion, the delay time of the ?rst channel is the longest among 
all. Therefore, the controlling module 34 sets the target delay 
time signal Starto be 40 ns or 44 ns according to the delay time 
of the ?rst channel. This can appropriately shorten the total 
delay time in each channel to improve the ef?ciency of loop 
back tests. 

With reference to FIG. 2 again, the serial transceiver 3 
further includes a state machine 36. The state machine 36 
controls the transmitting module in each channel to transmit 
the package and controls the transmitting modules to transmit 
an adjusting package Paka for delaying the package transmis 
sion. Take the ?rst channel as an example. If the package Pakl 
reaches the determining unit 321 earlier than other packages 
Pak2 to Paklo, the state machine 36 controls the transmitting 
module 31 to transmits an adjusting package Paka to delay the 
transmission of the next package Pakl. The packages Pakl to 
Pakl0 in the next transmission can thus simultaneously reach 
each of the determining units 321. The adjusting package 
Paka can be an orderset or a package above the data link layer. 
As illustrated in FIG. 5, a control method of a serial trans 

ceiver according to a preferred embodiment of the invention 
controls the serial transceiver to transmit several packages in 
a data link layer via several channels. The control method 
includes the folloWing steps (Step1 to Step4). 

In step Stepl, transmitting a corresponding package in 
corresponding channel and generating a transmitting time 
signal. 

In step Step2, receiving a corresponding package in corre 
sponding channel and generating a receiving time signal. 

In step Step3, generating at least one delay time signal 
according to a target delay time signal, the transmitting time 
signal, and the receiving time signal. 

In step Step4, delaying the transmission of each package in 
each channel according to the corresponding delay time sig 
nal, so that the data link layer simultaneously receives the 
packages from each channel. 

Since the control method of the serial transceiver in this 
embodiment can be applied to the serial transceiver of the 
previous embodiment shoWn in FIGS. 2 and 4, and the pos 
sible implementation and effects of this method are dis 
cussed, so the detailed descriptions of the control method of 
the invention are omitted herein. 

In conclusion, the serial transceiver and the control method 
thereof of the invention delay the transmission of each pack 
age to the data link layer in each channel or each receiving 
module, so that the data link layer simultaneously receives the 
packages. Therefore, the in?uence of the external circuit can 
be reduced during the loop back test. The delay time for 
transmitting the packages can be ?xed, so that the serial 
transceiver can be more accurately detected. As a result, the 
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invention can avoid misjudgment during tests, increase the 
yield, and reduce the production cost. 

Although the invention has been described With reference 
to speci?c embodiments, this description is not meant to be 
construed in a limiting sense. Various modi?cations of the 
disclosed embodiments, as Well as alternative embodiments, 
Will be apparent to persons skilled in the art. It is, therefore, 
contemplated that the appended claims Will cover all modi? 
cations that fall Within the true scope of the invention. 
What is claimed is: 
1. A serial transceiver for transmitting at least one package 

in a data link layer, the serial transceiver comprising: 
at least one channel for transmitting a corresponding pack 

age, Wherein the channel comprises at least one trans 
mitting module for transmitting the corresponding pack 
age and generating a transmitting time signal, and at 
least one receiving module for receiving the correspond 
ing package from the transmitting module and generat 
ing a receiving time signal; 

a generating module for generating a target delay time 
signal; and 

a controlling module for generating a delay time signal for 
the receiving module according to the target delay time 
signal, the transmitting time signal and the receiving 
time signal; 

Wherein a total delay time of each channel is the same and 
the data link layer simultaneously receives all corre 
sponding packages. 

2. The serial transceiver of claim 1, Wherein the transmit 
ting module adds a physical layer package to the correspond 
ing package and generates the transmitting time signal 
according to the physical layer package. 

3. The serial transceiver of claim 2 Wherein the receiving 
module comprises a determining unit for checking the physi 
cal layer package added to the package to generate the receiv 
ing time signal. 

4. The serial transceiver of claim 1 Wherein the receiving 
module comprises a serial-in-parallel-out converter for trans 
ferring the package from a serial signal to a parallel signal, 
and a deskeWer for deskeWing the package. 

5. The serial transceiver of claim 4 Wherein the serial-in 
parallel-out converter and the deskeWer respectively has a 
buffer for temporarily storing the package and the delay time 
signal to delay transmission of the package in the buffer. 

6. The serial transceiver of claim 4 Wherein a clock com 
pensation function of the serial-in-parallel-out converter is 
disabled. 

7. The serial transceiver of claim 1 Wherein the receiving 
modules comprises a determining unit for checking the pack 
age to generate the receiving time signal. 

8. The serial transceiver of claim 1 further comprising: a 
state machine for controlling the transmitting module to 
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6 
transmit an adjusting package for delaying the package trans 
mission from the transmission module to the receiving mod 
ule. 

9. The serial transceiver of claim 8, Wherein the adjusting 
package is an orderset or a package above the data link layer. 

10. The serial transceiver of claim 1 further comprising: 
a memory module for recording a predetermined delay 

time value, Wherein the generating module generates the 
target delay time signal according to a predetermined 
delay time value. 

11. A method of transmitting at least one package in a data 
link layer via at least one channel in a serial transceiver, the 
method comprising: 

transmitting the package via a corresponding channel and 
generating a transmitting time signal; 

receiving the package via the corresponding channel and 
generating a receiving time signal; 

generating at least one delay time signal according to a 
target delay time signal, the transmitting time signal, and 
the receiving time signal; and 

delaying transmission of the package in the channel to the 
data link layer according to the delay time signal, 
Wherein the data link layer simultaneously receives all 
corresponding packages. 

12. The method of claim 11 further comprising: 
adding a physical layerpackage to the corresponding pack 

age; and 
generating the transmitting time signal according to the 

physical layer package. 
13. The method of claim 12 further comprising: 
receiving the corresponding package With the physical 

layer package; and 
generating the receiving time signal according to the cor 

responding package With the physical layer package. 
14. The method of claim 11 further comprising: 
temporarily storing the packages in a buffer, and 
delaying the transmission of the package temporarily 

stored in the buffer to the data link layer according to the 
delay time signal. 

15. The method of claim 14 Wherein the buffer is in a 
serial-in-parallel-out converter. 

16. The method of claim 14 Wherein a clock compensation 
function of a serial-in-parallel-out converter is disabled. 

17. The method of claim 14 Wherein the buffer is in a 
deskeWer. 

18. The method of claim 11 further comprising: transmit 
ting at least one adjusting package to delay the package trans 
mission from the transmission module to the receiving mod 
ule in the transmitting step. 

* * * * * 


